Interleukin 24 as a novel potential cytokine immunotherapy for the treatment of Mycobacterium tuberculosis infection.
Tuberculosis (TB) caused by Mycobacterium tuberculosis (Mtb) remains a major global health problem. Interleukin 24 (IL-24) is a novel tumor suppressor and a unique member of the IL-10 family of cytokines. However, the in vivo immunological consequences of this cytokine's activity during Mtb infection are still unknown. We found that IL-24 concentration was significantly decreased in the sera of TB patients, and Mtb infection suppressed IL-24 expression of human peripheral blood mononuclear cells (PBMCs) in vitro. Furthermore, we used a mouse infection model utilizing the virulent Mtb H37Rv strain to demonstrate that the administration of exogenous IL-24 had a protective effect against the bacteria. We found that IL-24 could activate human CD8(+) T cells, driving CD8(+) T cells to produce interferon-γ (IFN-γ) and counteract TB. This activity was found to be dependent on early involvement of neutrophils in the mouse model. IL-24 strongly stimulated IFN-γ production mainly by signaling through the IL-24 receptors of human CD8(+) T cells. IL-12 secretion from neutrophils in response to IL-24 treatment might be a minor factor in activating human CD8(+) T cells to secrete IFN-γ. Suppression of IL-24 expression by Mtb infection might enhance susceptibility to infection and promote the development of chronic TB. This new information could potentially stimulate the development of a new cytokine-based immunotherapeutic approach using IL-24 to stimulate immunity against TB.